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Abstract of JP1 0269495 

PROBLEM TO BE SOLVED: To enable a 
driver to easily and surely grasp curve 
information in the front of a vehicle and to 
improve the driving capacity of the vehicle by 
detecting the existence of at least one curve 
on a road in front of the vehicle and displaying 
curved direction information and difficulty 
information on a visual display or the like prior 
to entrance into the curve. SOLUTION: When 
the curve state of a curved road is recognized 
based on information from a navigation system 
50 and the radium R of curvature of the curved 
road is calculated, a curvature change judging 
part 108 computes a change in the radius R of 
curvature on one curved road and judges 
whether the radius R of curvature is a curve to 
be gradually increased and moderated or a 
curve to be gradually reduced and sharpened. 
An R difficulty judging part 1 10 judges the 
difficulty of the radius R of curvature, i.e., 
whether the radius R is large or not and the 
manipulated variable of a turned hundle is 
small or not, based on the calculated radius-of- 
curvacture information on the curved road. A 
display/voice guide output part 106 outputs the 
information on a change in curvature, R 
difficulty, etc., to a voice guiding device 70. 
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1 

t. 

mftaft 9 ^^Itti^tc J: «9 l$tB $ ftZ> ft a* <9 

miis^^ta^^^, miiss^(9^tf^ mum 
wmvtm^fc cxmmmmcoM^mmm&ffiiE-tzffijE 

ft&*&M~fz>i)mmft&M^&k, mteWdtaikft^Bt 
\cx^m^mi¥m^a^^mtikm^m^mk, me 

«rfle«*e»f^ « a ww^fw »»«Mfc hj*«*» e> 0 

Ho 

[0001] 

[0 0 0 2] 

(GPS) *d^ofl|*S:fflv^r*W(oaiffi*: 

[ooo3i $h\c^ ajs-m, z<o-r\fy—>a>^y 
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r> -mfaiL^z kkh \z.Mm*mT£t£feftvtm\^m'® 

-rZ^kifi^TLbtlX^Zo #i¥4-2 3 6 6 9 9§ 

mmtm^ztix^Zo 

[0 0 0 4] 4#^^5- 1 4 1 9 7 9-^^{Cj: 

^l$^R^*«), Sffio*£-r?3Rft*¥SR<0 
^R^-^T-oS^SSAnilS (BBfiS) <fc "9 t>*-Cfc 

[0 0 0 5] £fc, #^5p6 -3 6 1 8 7 -f^SHC «fc *X 

mi-%&5m&i$fttzmmm^£thx\,^ 0 

[0 0 0 6] 

^Bt?fi, v^nfc^-try— v-3 i/^^&frh&jj 

-zfmm^m^x K7>r^i^L»s^^ts j: 5 

tt-ett K 9 *f ^tt*5S SrfiT S i±-<5 J: 9 tft^ 5 - ^ ifi 

x%z>tmx&>z> Q 0^19, « s a^tt&<*-et*F*-c 

51«*-^*, ft*¥1SR. tt*£fbt» ^r^^^t.(7) 

tttfto-rv^v^ gp^. K9>f^«, ate*. stsSfe 

If ^> h<Dk JiTfc ott^l\ 

[0 0 0 7] ^ot, #—:/tt«8:*n K9>T^ 

[0 0 0 8] JijfiLfc*«^S^v^/j:Stt 
50 tzh<DX\ ^(nmtflklr&k^tt, b*7^s<&&ffi1ft 



3 

[0 0 0 9] 

A a* 9 tti^afc: £ o x * - 7<n a as o *rfii *«ia 
u &m^fem^mc£^x$-7<D&m¥&z&im 

[0 0 10] fi£oT, *^*(c^-^s«ltH$ttSi: 
X.^, Easy, Mid, Har d<7)3®^) 

[0 0 11] <tr^>T% ZZXlZ±fc<D& 

[0 0 12] BI**2©»W-C«:, «**atfttU 

tit * <t 1 1> K ft *KflsttK«r tB^-T 6 r. fc *r«M* fc -r 
So Sot, ^ft*^b:««^ov^xfc««:W, 

[0 0 13] £fc, W**3<D»W"ett, JK«AB£# 

an, K^>r ^o3BE«*fc»uii-s K7>r^tt«B»m 
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[0 0 14] »*JS4<Z>»W-ett, K7>r^*« 

*Di«»fp«ffl^a. »iie«^a^j:siMetikfp*s:* 
ars«iH»f^»tti#a, «»»^a^j:5WJSKi*fp 

[ooi5] Sot, M&h^^^Vtm&M^fk&Wirt 

sr^ft<. asi«ff«u#a, SMaikmfta^a, m 

[0016] 

6k, *»M^«6*fir*tijb3SBS:*tf*P? (IMS* 

fnyhn-zua-^/ h (ECU) lOCi^CM 
StLT*3f9, SSECU 1 oa^COai^f^tC^lSTal 

[0017] i tt, 0U x.ii#y y v^v^v-e 

iii4{:fjg$nti^o e item 211, b^l* 
\s-*^<Dm&<omj£mm&&mm*ftm^x&*), r 

*M«i«2/b GfeKH^MH") #Kttkjh/r*5!). r 
*u yw^r hv^Ecui o^««wk» 

tr^±^mstemzm<5^x»:^ti, ^thtcfcctc 
[0018] **3, ^^>iao^e»aEa«2©«rt 

BSt5 0 ECUlOil lll^Uftv^AtH^^B, &&<D 

Rom*) , <t>AAassa (cpu) , ^-r-^^^>^ 

50 4«^#4ctt^Mlil«XftNH«r1fttU^5*ft«>4ctt 



5 

^Mtyf (flkimfHfttil^A) 2 6, H^Mf^/fl 

sgx) fcsiai-rsMttG-fe^ 3 2 

1^20KJ;91&tti£*LS *»lHlteiiS N Ha> V 
[0 0 19] SCj^^fi, _h|E^ > v> > 1 ^CD$S£f 

ani**tf^») 3 6^ ±is^»^ 4 ^(DMm^mm 

^3 6(oi»ffi, m%T?-t/\sMme A^tat^r 
^ir/vMSi?:^ 0!niaS»fH*m^a) 3 8, 

[0 0 2 0] ££>K, ECU 1 0CO AtiMia^ + W 

yU/K^v-g^V^v/^^A (GPS) 5 2^bO#:@ff 

[00 2 11 -^ ECU 1 0(Z>m*(BlJ^Ji, ±IS^^ 
fete K^A;/u-3r) ^UrnVm^^Xs—icT?^ 

^—?*$frt>ffif££tix&*>, mm^s ecu io 
&±%B.nw)T??-~^—*{cmM£tix\<^z>o tot, 
ecui o ^ hmmt^mmr ? =5-^^—9 k w#& ^ 
ti%±. im^x*uy >yfc&mxnFm\^xmj£<Dm 

rat, ii»o*w^i^«fc®ibr^^^^-^<D^*ib-f 

So 

[0 0 2 2] £<blC, ECU 1 0 complete, • 
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l/^p «S'tW>fK8t7 0f4, *tr— 

# (H6TOf7 2) HE«tta©!?^yK!>i/- 

fi^BiS^ff) £«S£"r5^s/ KTy^-f 
(HUD) (H6*«Ft7 4) £a*b«fifc**LTl^5 0 

[0023] J^T. ^ J: 5 £ fiti^mtoumik 

ffi^cov^TIft^-rs 0 i^i2$:#^-rs<t, ecuioc 

10 @-C^£*L-C*5 9, £AT\ 0 2£#l!SLT*m&»r>'* 

[0024] rco^frffiSbv^^Ate, ^^UT*wa» 
K5>f ^Jspfe-frS** • K 

gyayKn-y^fA (T C Lftjffligfl) ^itb^u 

6 a* ^ ^ r v ^ 5 ^ t^ott) *s v & ^m^m 

(«*PiSffiGy«5) {^CT^fe^^^^^igVs 
V^^^-CfeSo 

[0 0 2 5] 3cf\ ^ • ^ytf-r K^^AgPtCOV^ 

[0026] tut, ^^tc, i**-yR»aa (ft 

Jft|g|±<o^— ^oBB*6»^. »T»^C&0« 

So ^-^K^^-y-efosii'&^te, ^tt-eno 

[0 0 2 7] rcoi 9 ^ Ltth'y^f^ 5 0 T^^^cT^tS 

• *^^/>r Kta^jgB ioe 
i^«i&s*b, *—7vsa>&m*&Rmmiz^x\^ a 

10 8 Rt^RKSftWS* 1 l 0 
[0 0 2 8] ttVKfbfUStfB 1 o 

^K^ft^^R^agfb^jajr^stt, **^sir 

50 &&mz*:Z<m<t!;Z>jJ—7x&>Z>(D7!>\ sfev>tt/J>* 
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:AR*&*(l)^S^#KUi [0 0 2 9] 

ft **S»b* A R = (S^^C R 0 - SB!! d cflfcfr © Rl)/ (XflS jfi RO) 



(1) 



[0030] -t it, H4Kiji%rj:5*ra»d ctmm 
ftt a r <b oi«$:$t^7 7 icio^t, mm 10 

wrrso -ztr. E«dcKr*ic*5i^t>ft*2|taa£ft 
[0031] ^it, r(oj:9iii*«>e>*Lfc**aE{k« 

A»i0 6i:ftftSh5. Rlig«a (jSS 

1 1 0m JilE<Dj:9{-»W^tt^- 20 
/Kwi^SRlfSi:S<5#, ft*^NlR<7>J8iSffi^ 
W^^iiSo EP*>, ft**SR*s*:#<«ElHl«Ftc^>'K 
A-2 4(OMkf^*305/hS < XJ:V>0^ (Easy) . £>3 
affi^VK/^2 4<D»ffa^Sft©^ (Mid) , 

*fPL3fc»tixtfftbftV^d^ (Hard) 

[0 0 3 2] ft^^R^S^*, ^£>g]5 

IC*H£LfcJififfi (Ea sy^fcllMi d^ttHa r 

d) 35S2pj^sn5o o^t), Mmmij<»*—7»<Dtom 

*«R3ft«*:#<««-ixri TEa s yj t«5£**t, ft^ 
^SR^-t4xl5if*:#<*v>»^ctt TMi dj 
£*K ft^SRd5,hS< #Otf-*U* THa r dj tflj 



[0033] ^r^>r% ^^^A-e^, ^^-t^S 

? M)\^<#>V 3 6 <£>SiffrIft , > hVU 2 4 CD^ffrg 

[0 0 3 4] o*f9. r^JflSSl 2 0TU 

0A<7)^{tigftA 0 A, ^>-K/H*|-t?^2 91 
•9-4 2lC<J; 9 4$tH£;*X£:/U— 3r-<^4 OO^fFfico 

t^iM{kMA 0 A, /nv K/^fMSA 0 th, 

^{fcjtftA 0 A, Kl'ft&ftf&ttA 0 TH, ^ U~ ^ 

[0 0 3 5] ^/c. :(D^^f>f^ iGtyf3 
0^b^«*D^ffiGyfl|f* < i:«r«G'fe>*3 2^&^>M 
«*Pi**GxflMR4:^e>t>*iC)-Bri:dS-eSS. ^0>» 

^wm&Gymm^m^x^^^fmm^^ 



(2) 



[0 0 3 6] ££>M, fl(r«*Dj£ftGxfl»«^S^V^-C3i 40 

>-^>ft«f«3ft«»cS;(3)^e>||[Ui*ix*. 

(w«*pj«sgx) / m^mzm^mm -o) 

[0 0 3 7] ^Lt, rttfe^^irft^ftltax^^ 
ft£*:<^J£U ^^tMSRtJ^^^vM 



[0 0 3 8] r^j: ^-ir^/f-r^S^^^ns 

i!, a*^*-^-f*«*fcJilBRJt»ft«3t«Bl 1 0 
tc&mtstiZo fit, ra>*aK— ^wft^aitcs<5^ 

±1BH5»t>«C*US-e^Lfe:ffl«. fiP^ TEa s yj 
^ TMi dj ir^£«:S»^R05 TMi dj ^ Th a r 

dj k&n&&u&<DmamNfe&trt>ti&o ^**). 
*#—t 4 mzfccxmM&mm<nffijE&?riitiz m 

[0 0 3 9] o£!>, ft a* 9, K^-T 

x^as r#t/#u?j aBesr»A/"ev^»^tctt, r£a s 

yj <b TMi dj <t^S^6a5^H^ftli fEas 
yj ^*J^^tL> TMidJ t THardj bffi&ftZ 



9 

( TE a s yj 2fet5 TM i d J ) tC^^-TSO 
[0 0 4 0] — r--f*3ftS/hT?ifeO. K7^'* 
*3 r^ofcOj aHES:»A/"CV^»&lCtt % TEa s 
yj £ TMi dj £tfSfift£ffi#<Z>lifi£ra: TMi dj 

TMidj £ THardj 4:3ftS»/j:*»» 
-eft THa r dj £*IJ/££*l£o BP*>, K9>f'<# ^ 

glEfcfcfc^VMM ( TMi dj &T>* THa r dj ) fcffl5£ 

[0 0 4 1] jfcfc. 3flE*#— T^ftflWK:****, -b 
V ^ it #>g$RB teMW £ o 

[0 0 4 2] ^IT, SKft^^R^JBSfflfat-o 
vv-cfciR^ • flW^ KtH^lfB l 0 6 f£tfc*&£ *l£ 0 * 

106m rnt^-^its, 

[0 04 3] H6Sr#HH-rsi:, «^ • ff^>f KSSflt 

or, ftWSMlAR^/h^<, ****** 

^{dtt, # 7 2^o TEasy Right, j 

(7)J:9 M^aWJ-fS tthiC s HUD 7 4CO«lJCOH 

[0 0 4 4] tftjx.tf, g| 7 tc^-^J: 5 tc. ^ 

^-^ss <s*#-:/tt) r% jB*flw**o*>;&#- 

^ ^7 7 2 TEasyRight to Har 

d Left, j (DX 0 K^f*\tit)~tZ> t t hi^, HU 

d 7 4o*«©=ft**ff*^r«^^«r*^r4jR« 

&$)<Dfi$— y*Af, HUD 7 4 GD;£$lJCDH£l 
[0 0 4 5] 0iJx.fi, JifEEia^-rj; i\c. # 
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^/h s v> t © (7) ft ^^fbft a r # ± $ \,^m& t d 

te s # 7 TEasy and Hard 

Right, j oJ:p^^m^t-^^<tt>t-, HUD 
«*fe"e^i*r*fcW:^«s-frSo s^ta, hud7 4<d 

[0 0 4 6] ioJ:5l^ ^-^ttUfflf*. 
10 «&tJ^RJi*«W«**-^B*W^K9>r^^»L^ 

Rj8ISffi«**«i**3oO«*rt« (Easy, Mi 
d, Hard) fC5W£<fc5(-LT:fc*K 

20 (E a s y) , (Mid). (Hard) «7) 

3 fer^tf 6 m v <D'p 4 1 >«a^-e t> o r ^jtr^ i ^ 

[0 0 4 7] #3891 -Cte. tmrA5 0^b 

30 jj<D%- yrnvtAmmx- s*^s^^oj:5 

[0 0 4 8] $o{C, *«fl-ett, i$^@R(Dlgg 
(7)9 TEasyj TM i d J ^^Sftdffi^&t^ 

TMi dj THa r dj £ K9>f 

^<o*wang«ffi (K^>r^«ffl) (-iscrjiss^j 

[0 0 4 9] ^:^J^lv'^7 1 i^gp^-o^/^T^-r 
5o tmfA5 o^bcomPi&Eif^Ecu i o 

*-^iiA^"COSER|®ttJgBl 0 4|d*3V^T, 
50 [00 5 0] tiimMc*:ffiGffl!fem 2 4(C^oV> 



( 7 ) 
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ymaxttJt«W***fiGyniaxl (#JxJl 0. 7G) ^ 

^i-H »*flPSg«aPa£ft G ymaxte^/h* fcfitG ym 
ax2 Wlx.ll 0. 5G) ££*L£ Q 0*$, K9>f'< 10 

Mft^fc^ «ftDSK*Gy*SJt«W*#<Tt> K7<Y'< 
*D3fiftGymaxSr*#3icffiGymaxlfc U — ^T, K9W'< 

/NyK7V24t8<lt>ft3J«b^i:im«iRil- 
*>0, «HmaaEGy*s*:#<ftSi: K^><^f^>K^ 

gGymax £/h £ &ffiGymax2 O^rfe £ Q 20 

[0051] m\B\m±mG m^n 124 (zi^v^-rA^cn 1 

^MAPi£ m GymaxibmmZtlZk, S ^ft^f^^PiS 
SGymaxXr^±lEHtr** — ^RWtb^l 2 0^*3V>r» 

2 6 K:f3^T, ^7— ^K*tTWF^jffilEl***:5SV max** 

mfeZth&o rr-ej*. ifeInIS±*:^Vmax^^;(4)7!; 

[0 0 5 2] 

Gy=7 ' V - *(4) 

y =V • 0 TH/ ( 1 + A • V 2 ) -1 —(5) 30 

R= (l+A-V 2 ) ■ 1/0TH -.(6) 

ytea-WK Ate** fc*y ^ yy 99, 

[0 0 5 3] ^ffWJctt, l^(4)M(6)^b3-M 

rtt^ft*fF««*nj£SGymaxl, Gymax2t _hlBft^ 
SR^*ftALT^tL-PtLteliI*^:*aSVmaxl, Vmax2 

Vmaxl, Vmax2tt. JiiBJEKWft d t TCL^JS 
¥U3£» 13 0 M«|&3*1,5 0 40 

[0 0 5 4] S&fcl, ^^-f^»12 0H^) 
JilE^JK— T^-fftiSfflcS^*. **«5gGKS«l 2 

8^*3V>r, *-^B5fiA«<o»*«aiGasR5eSix 

jSffGx<D**WS^«APi$ffGxj!iax36SR£Stt-5o - 
Wft^rfflFSffif^DjSffiGxiiiaxli. TCLXJUflj^ma 

o 5 t c l isjffii & mm-r z ^^<o nwi <onm m 

[0 0 5 5] ^^T^fS^t% K^>f ^3ft« r#t/# 50 
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xmaxfilt^W^C^^Gxmaxl (0Jx.«* 1. 0 G) t 

ft*fff««r«*P^ffiG xmaxf*^/h£ftffiG 
xraax2 (0ijx.fl 0. 7 G) t £*L& 0 o£ 9 . K9>f 

^^^^^^Jift^^^W^fc^^^p^^^ 

LTft*l¥*tft«*PjSftG xmax^^C^ < ffiGxmaxl 
[0 0 5 6] K7^^5 r^o/c^j »fc£r£P/u 

*p^i±-^fflf^tc$>«9, K9>r ^r±ai!rr±*—^*aiA© 

^^flJftJDaftGxniaxSr/hS < MGxmax2£ lT£o IP 

[0 0 5 7] S«e**:fF«flfr«*Pa*««G xmax^O^ 
tt)TCLllfljai 3 0{C«^^tb6 o ^jg 

tt, aK*iSi*avtcov^ri>TCLmft*ij3efflJi 3 
otc^Stt^o 

[0 0 5 8] TCLSUfe^J^gBl 3 OtU _h^^)J; 5 

^*^^ttfc^lHj*^:^:>SVmax N *^:ff^Hum*03iS 

Gxmax, K«« « dX^igV «t U T C L»J«9*^J6r 
m V max & tJ^**:^ Htt«*n ififfi G xmax M*3 It 5 fiEJBUS 

[0 0 5 9] [UScK ^#-f^fS^K7 

**j*VinaxlR^***f*ffir«*PiaftGxniaxl WJx. 
(1 1. 0G) t?*>S#^(08B«di:*jSvi:(7>BB«Sr 

5tVmax22it/*^:ffl : S«r«*P)iSGxmax2 

0. 7G) "C«>54fr&cog0Bld ^*ifiVi:^B8«4:^b 

[0060] ni8^^?Ki»-e^-rj:5t-> mm&mmv 

5 0 U^L*j5Sb, 9^W«^gj|^^^ 0 f c 
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*5SvdsaK*:jSviJ:0 fc**v^4*fcffi«td3ft5 

Jftjg V max 1 * TMST * ■& 6 ft £> tt±1E**lWM9« 
AD&ffi Gxmaxl (Wtll 1. OG) ±9*#ftWf«ID 
a*Gx*^8i:tS^tl-4 0, fcf*^S#ft*frtt 

Gxmaxl (#J*:f:f, 1. 0 G) X*<D$&Md tM&V k<D 

m& mm) «r**.fcfc*fcr*, *-^»^«r^*>o"c 

t>TCL»J«3&S^»^«giJ't-S«t5^U TCLftJffllgff 
1 3 4|:i^](tTTCL»fmai^t5o rtL{Cj: 
19, TCL»J»9S1 3 4JCl*5V^TCLf6iJfflldS§B*&* 
ft, xy^y i C[S](ttWff 

[oo6i] nma*. ^r-m, ttWF&umMmx 

Gxmaxl 1. 0 G) K^Jg^SlliRJLSr^fb; 

"rs^iSvSrea^TCLSJfflSrtT^o roJ;5fcTC 

mm) m s ic^-fx ? \z.mmw^mt~tz> r t 

fcfttK #-:7»*tta>fc***i*Gas*;fctt 

Sflff«*Di£ffiGxiDaxl 1. OG) 

£ ft < J£lHl^**jiVmaxl r <t f-ft 

[0 0 6 2J ft*5, SUfclfi* ^8^^fct 9 t-, TC 
L#J«lfBl 3 4lci|p)WrTCLBH*6«^5tH^$jx^: 

x.bttrv^6 0 K^^r^s r^>ofct)j 

di) xTc\.mm&>zMknmz*i. ^<om^x^m 

^TCL«J»d5M*6SttSo rtucj;!), 3l&S<DEBSId 

jS«MHc»^aE{bi-5ri:lcft9, Wlis #-:/S&<£> 
*»?W»WI4 D **W*G3ftS**»lF*«raiDii*G 
xmax2 0. 7 G) Sr«X.S ^ ^ ft < 16111** 

*iSVniax2*-Cfi#^«j£i-Sr ^{Cft5 0 
[0 0 6 3] tr5-e> *WdS*55i"C3fefTL"CV^6J:5 

ft»-&l-tt % T?±si"<tfsu2 4&mi,XhMmvte1& 
Ti±"f\ 0 t*^LWtAS:MSt 

ft^£*ffltt«i£Lftv\, L**Uft3ft5b, T^ir/u-^ 

ftt^5ft#-&{-«, ^f— ^KdS»5ttU"CfcTCL«Jffli 
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8S*ti^s'7 p d^*a6, te(Hjft**igv max 

(dol NT _hlEP^tc LT R - G ymax^ y ^> <bg* 
ffFSflttDiSSG ymaxSriBllK^a LT _blS^ (4) Tj^ (6) 
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